Pharmacokinetics of a series of 6-chloro-2,3,4,5-tetrahydro-3-substituted-1H- 3-benzazepines in rats. Determination of quantitative structure-pharmacokinetic relationships.
To aid in the effort to discover novel agents for the treatment of cardiovascular disease, the relationships between pharmacokinetic parameters in the rat and lipophilicity and basicity were studied for a series of 6-chloro-2,3,4,5-tetrahydro-3-substituted-1H-3-benzazepines. Eight compounds, ranging in lipophilicity from log P = 1.64 to 3.50 and basicity from pKa = 6.75 to 9.36, were studied. The compounds were administered iv to rats, and the pharmacokinetic parameters were calculated from the plasma concentration-time curves. Plasma protein binding was determined in vitro using equilibrium dialysis to allow calculation of steady state volume of distribution of unbound drug, Vss,u; and tissue binding. Stepwise regression analysis with each pharmacokinetic parameter as the dependent variable and log P and pKa as the independent variables was performed. In no case was there a significant relationship between a pharmacokinetic parameter and both of the independent variables. Statistically significant linear relationships were found between pKa and Vss and t 1/2z. Lipophilicity was found to correlate with the free fraction in plasma and the free fraction in tissues. The clearance parameters did not correlate with either of the physicochemical parameters. The pharmacokinetics of the one secondary amine in the series were clearly different from those of any of the tertiary amines. The clearance of the secondary amine was lower and the volume of distribution higher than any of the tertiary amines. These results demonstrate that alteration of the lipophilicity of 3-substituted benzazepines does not alter their pharmacokinetics in a predictable fashion but that the pharmacokinetics of secondary amines may be substantially different than tertiary amines.